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Recently bibliometrics techniques are being widely used to complement traditional qualitative 
reviews of the literature in given scientific areas. The majority of these reviews are based in 
large  databases  of  articles  published  in  ISI  indexed  journals,  overlooking  the  richness  of 
studies that are being published in key handbooks and books. This is particularly true in the 
case of entrepreneurship field. In the present paper we provide a survey of the literature based 
on  an  in-depth  analysis  of  major  handbooks,  books  and  scientific  journals  in  the  field, 
identifying  its  major  topics,  their  evolution  across  time  and  the  current  trends.  From  this 
exercise, we found that entrepreneurship education emerges as a recent theme with most of 
the papers in the area focusing on entrepreneurial universities, productivity of technology 
transfer offices, new firm creation and the environmental context. The largest part of these 
studies analyse US universities or universities from highly developed European countries, 
such  as  Germany,  Sweden  and  United  Kingdom.  The  review  of  the  literature  performed 
highlights  that  the  theme  of  (higher  education)  students’  entrepreneurial  intents  is  under 
researched.  Furthermore,  it  uncovers  that  the  (potential)  link  between  university 
entrepreneurial models and the propensity of students for new venture creation is likely to 
constitute an interesting and challenging path for future research.  
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1. Introduction 
Entrepreneurship  is  a  multifaceted  phenomenon  that  attracts  increasing  attention  from 
researchers in various disciplines, namely economics, business administration, sociology and 
economic geography (Tamásy, 2006; Casson et al., 2006). Although the boundaries of the 
entrepreneurship field continue to be highly permeable, there is evidence of a growing body 
of entrepreneurship articles in management journals that could lend support to the view that 
entrepreneurship is emerging as a distinct domain (Busenitz et al., 2003). In order to be able 
to identify the main topics of  research related to entrepreneurship and  identify  gaps, less 
explored  subjects  and  also  new  emergent  trends  on  the  literature,  we  needed  to  devise  a 
framework of subjects and then group literature according to its scope and aim. To build this 
framework,  we  needed  to  identify  which  topics  had  been  covered  by  entrepreneurship 
literature. We did so, by analyzing the three most important types of publications according to 
Kuratko’s (2005) methodology. Based on an in-depth analysis of the handbooks, books and 
academic journals, we were able to identify several common themes: entrepreneurship theory 
building  (Cantilon,  1759;  Say,  1803;  Schumpeter,  1934;  Ripsas,  1998);  psychology  and 
demographic  traits  (Bates,  1995;  Welter  and  Rosenbladt,  1998);  entrepreneurial  context 
(Bergman and Sternberg, 2006); corporate entrepreneurship (Kuratko et al., 2005; Wood et 
al.,  2007);  venture  capital  (Smith,  1999;  Casson  et  al.,  2006);  entrepreneurship  education 
(Etzkowitz et al, 2000; Rothaermel et al, 2007); policy (Kreft and Sobel, 2005); innovation 
(Young  and  Ho,  2006),  growth  (Sobel  et  al,  2007;  Reynolds  et  al,  1999),  and  regional 
development (Campbell and Rogers, 2007). We further analyzed the amount of research done 
on each subject and their relative importance across time. From this survey of the literature, 
we were able to identify entrepreneurship major topics, their evolution across time and the 
current trends. 
Our goals in this paper are to provide an overview of the research themes on entrepreneurship 
and identify possible gaps to which we might contribute to fulfill, setting the grounds for 
future research. Our analysis shows that entrepreneurship education is still a poorly explored 
dimension  of  entrepreneurship  literature  despite being  a  new  hot  topic.  Literature  on  this 
particular  subject  has  focused  utmost  on  entrepreneurial  universities,  productivity  of 
technology  transfer  offices,  new  firm  creation  and  on  the  environmental  context.  Studies 
focusing on students’ entrepreneurial attitudes and intents are rare.    3 
We  structured  our  paper  as  follows:  Section  2  is  devoted  to  the  description  of  the 
methodology used to identify the main themes within entrepreneurship studies, presenting a 
synthesis  of  results  and  a  brief  detail  on  the  subjects  covered  in  each  theme;  Section  3 
provides a bibliometric cross-theme and cross-time analysis to uncover less explored and new 
emergent  topics:  in  Section  4  we  present  the  state-of-art  on  entrepreneurship  in  higher 
education institutions, namely the issue of students’ attitudes towards entrepreneurship and 
the model of higher education institutions. Finally, in the “Conclusions”, we summarize the 
main outcomes of the present paper and highlight some interesting and challenging paths for 
future research. 
2.  Identifying  the  main  themes  of  entrepreneurship  studies.  Some  methodological 
considerations 
Entrepreneurship has been gaining increasing attention observable by the notable dynamics of 
publications on the subject. The reasoning or the rebirth of entrepreneurship in economic 
theory  lays  on  the  pre-assumption  that  stimulating  entrepreneurship  increases  markets’ 
dynamics, accelerates innovation and hence, promotes growth (Strom, 2007; Van Praag and 
Versloot, 2007). Strom (2007) argues that the entrepreneurial dynamic of the United States is 
responsible for their unprecedented economic growth performance. Thus, entrepreneurship is 
associated with innovative and economic dynamics and this is why it has recently re-attracted 
attention. Entrepreneurship is associated in popular terms with the creation of enterprises. 
However,  the  study  of  entrepreneurship  goes  far  beyond  the  creation  of  firms  (Kuratko, 
2005).  Hence,  identifying  the  different  themes  on  entrepreneurship  literature  implies 
performing a comprehensive survey of the most important types of publications – handbooks, 
books  and  academic  journals  (Kutako,  2005).  In  terms  of  methodology,  we  applied  a 
methodological  framework,  put  forward  by  previous  authors  such  as  Kuratko  (2005), 
Cornellius (2006) and Van Praag and Versloot (2007).  
In terms of sample building, as far as handbooks and books are concerned, we conducted a 
search on GoogleScholar and EconLit for titles, abstracts and keywords containing the term 
“entrepre*”. We obtained 45900 hits from GoogleScholar and 50 from EconLit. Following 
Kuratko (2005) and Van Praag and Versloot (2007), we further refined our search results 
considering only the hits that had the term “entrepre*” in more than one place, aiming to 
include the publications that were effectively focused on entrepreneurship issues. Like the 
previously mentioned authors, we chose to remove biographies and autobiographies from our   4 
sample which do not necessarily reflect the study of any entrepreneurship subjects. In the end 
of this process, our sample comprised a total of 13 handbooks and 84 books (in Appendixes 2 
and 3, we provide a list of the books and handbooks included).  
We  also  analyzed  the  relevance  and  topics  of  research  on  entrepreneurship  present  in 
academic journals. However, for this type of publication we followed a different procedure. 
Economic  literature  approaching  entrepreneurship  is  widespread  and  analyzing  articles  on 
both general and specialized scope journals would go beyond our paper’s goal. Unlike books 
and  handbooks,  entrepreneurship  is  dealt  across  a  wide  variety  of  academic  journals. 
Following Kuratko (2005) and Van Praag and Versloot (2007), we chose to consider only the 
top ranking journals on entrepreneurship. Using the rankings from Katz and Boal (2002), 
John Caroll University (in Katz and Boal, 2005), Financial Times (in Katz and Boal, 2005; 
Gamboa, 2008) and the editorial of Technovation (2006), we selected the journals that were 
common to at least two of those rankings.
1 Table 1 provides the lists of journals included in 
each  of  the  4  rankings  and  we  have  highlighted  the ones  we  selected  for  our  12 journal 
sample.  
                                                 
1 This resulted in the selection of the following journals: Journal of Business Venture (JBV), Journal of Small 
Business Management (JSBM), Small Business Economics (SBE), Entrepreneurship and Regional Development 
(ERD), Journal Development Entrepreneurship (JDE), Journal of Small Business and Entrepreneurship (JSBE), 
and Economic Analysis: Journal of Enterprise and Participation (EA). Because we aim to identify emergent 
trends in entrepreneurship literature, we also added to our sample recently created journals indexed at EconLit 
and ranked in at least one of the used rankings. In particular, we identified and added the journals Enterprise and 
Innovation Management Studies (EIMS), International Entrepreneurship and Innovation Management (IEIM), 
Creativity  and  Innovation  Management  (CIM),  Journal  of  International  Entrepreneurship  (JIE),  and  Journal 
Entrepreneurship Education (JEE).   5 
Table 1: Ranking of Journals that publish articles on Entrepreneurship 




Rank  Katz and Boal 
(2002)  Rank  Technovation 
1  JAE  1  JBV  ERD  1  JBU 
2  AR  2  SBE  JBV  2  SBE 
3  JAR  3  ET&P  JSBM  3  ERD 


















SBE  4  RP 
5  JPE            5  T 
6  E  1  EIC  ET&P  6  JBE 
7  JBV  2  FBR  CIM  7  ETP 
8  ET&P  3  IJEDET  EA  8  JSBM 
9  JSBM  4  IJE  IEIM  9  VC 
10  JF  5  IJTIE  ISBJ  10  JSBED 
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 Caption:Level 1 journals are the ones included in SSCI; Level 2 are the ones included in other major indexes and Level 3 includes journals 
identified by the authors but not referred to in economic literature indexes. 
Note: In Appendix 1 we present the list of acronyms. 
In terms of sample analysis and theme identification, in the case of handbooks and books we 
read  the  introduction  and  analyzed  the  index,  identifying  the  entrepreneurship  dimension 
studied  in  each  of  them.  We  followed  a  similar  procedure  for  journals.  However,  since 
Journals include a wide variety of articles, we identified their main topic of interest from 
Journals’  description  in  the  Econlit  Index  and  from  the  information  gathered  from  the 
respective website in terms of research topics of interest and thematic focus.    6 
 
Figure 1: Methodological scheme 
 
Our analysis allowed us to identify a set of dimensions analyzed in the literature and cross 
that  evidence  with  the  themes  covered  in  the  handbooks,  books  and  the  selected  (12) 
academic  journals.  We  identified  ten  themes,  including  entrepreneurship  theory  building, 
micro level analysis - such as psychology, demographic traits, entrepreneurial context and 
corporate entrepreneurship -, micro/macro  analysis like venture capital  and education and 
macroeconomic level analysis - such as policy, growth, innovation and regional development. 
As  far  as  Entrepreneurship  Theory  Building  is  concerned,  literature  grouped  under  this 
classification  is  related  to  the  conceptualization  and  definition  of  entrepreneurs  and 
entrepreneurship’s role in the economy. Seminal references to the concept of entrepreneur go 
back to Cantillon (1759) and Say (1803) (cit. Ripsas 1998), who presented entrepreneurs as 
the  productive  agent.  Their  role  was  to  gather  different  inputs  and  combine  them  in  a 
productive manner in order to obtain goods. Later, Schumpeter (1942) reviewed the concept 
of  entrepreneur  as  an  agent  of  change  who  promotes  structural  change  and  innovation 
(McNeil, 2004). After Schumpeter, and for most of the twentieth century, the entrepreneur 
disappeared from economics literature, but since the 1980s of the twentieth century, a rebirth 
of the entrepreneur in economic theory was observed (Ripsas, 1998). Recent literature has 
tried to merge into a common and consensual definition (Boston and Boston, 2007). From this 
debate,  a  distinction  has  been  made  where  entrepreneurs  are  agents  with  the  ability  to 
capitalize on innovative combinations of resources, make greater use of strategic management 
practices and take risks (Stewart et al., 1998). 
Entrepreneurship literature resurfaced in the mid 1970s focusing on a set of themes we have 
classified  as  microeconomic  analysis.  Among  the  topics  of  research,  the  study  of  the 
“individual” characteristics of the entrepreneur - psychological, demographic and how the 
Analyze for each 
publication the research 
themes covered and 
group literature reviewed 
according to that 
classification.   7 
context  is  a  determinant  of  the  individual  propensity  -,  became  an  important  part  of 
entrepreneurship  literature,  as  more  management  focused  literature  on  corporate 
entrepreneurship.  Entrepreneurship  psychology  literature  seeks  to  identify  personality 
characteristics that are related to higher entrepreneurial propensity. For instance, Berggmann 
and  Sternberg  (2006)  identified  a  reverse  U-shaped  relationship  between  age  and 
entrepreneurial  propensity.  According  to  the  authors,  entrepreneurial  propensity  increases 
with age, reaching its peak between approximately the ages of 35 and 40 and then drops 
(Bates, 1995; Welter and Rosenbladt, 1998). The possible explaining facts for this profile lay 
on self-realization, the desire of autonomy and the expectation of increased life satisfaction. 
Closely  related  to psychology  is  the  literature  that  analyses  differences  in  entrepreneurial 
propensity as a function of certain demographic traits, such as gender, race or religion. The 
study of Bates et al. (2007) is an example of the type of literature included in this theme. In 
their work, the authors review both household net worth and borrowing constraints that limit 
black-owned businesses’ access to capital and credit. Nevertheless, Brusch et al. (2007) found 
that minority business owners (Black and Hispanic) are more likely to be running their first 
venture  than  white  entrepreneurs.  Brusch  et  al  (2007)  also  studied  minority  businesses, 
assessing how they manage their enterprises, access money to establish themselves and grow 
and define and expand their markets, concluding that less favourable access to the previously 
mentioned  financing  instruments  slowed  the  growth  of  their  ventures.  Taking  gender 
differences into account, Strom (2007) concluded that the rate of entrepreneurial activity for 
women was much lower than the rate for men. Stephan and El-Ganainy (2007) also studied 
gender differences in entrepreneurship propensity in the university world obtaining similar 
conclusions and explaining women’s smaller propensity to entrepreneurship from more risk 
adverse  profiles.  Literature  analysing  the  context  also  bears  a  microeconomic  perspective 
since literature here analyzes individual characteristics such as experience, social integration, 
background or aspects that are determined by the quality of the “habitat” for entrepreneurship. 
Even though the influence of aspects that are exogenous to the individual have been analyzed, 
the latter is the central element in most analyses. The literature here considers mostly labour 
market characteristics and the availability to support systems, associating entrepreneurship to 
unemployment, to lower social benefits and to the existence of adequate financial instruments. 
As an example, we can include the study of Berggmann and Sternberg (2006) in this group. 
After studying the labour market and social policy in Germany from 2003 to 2005, the authors 
found that there were factors pushing the unemployed into entrepreneurship, namely, cuts on   8 
the level of welfare and unemployment benefits, and an obligation to accept very low-paid 
work.  
The last theme included in the microeconomic level of analysis conveys a more management 
focused perspective and refers to what we designated as ‘corporate entrepreneurship’. This 
topic refers to the study of entrepreneurial behaviours in larger organizations (Wood et al., 
2007). The literature identifies a set of factors that promote corporate entrepreneurship such 
as:  appropriate  use  of  rewards,  management  support,  resource  availability,  a  supportive 
organizational structure and risk-taking and failure tolerance (Kuratko, 2005; Wood et al., 
2007). Associated to this management perspective is the ‘venture  capital’ topic. Here the 
literature  conveys  a  microeconomic  perspective  when  it  addresses  the  incentives  to  the 
funding  of  new  ventures  and  the  managerial  aspects  of  obtaining  funds  through  this 
instrument.  However,  it  also  bears  a  macroeconomic  level  of  analysis  when  literature 
approaches venture capital as a policy instrument to foster entrepreneurship. Venture capital is 
recognized as a key issue in the financing of start-ups and in the expansion of high-growth 
firms (Casson et al., 2006) as traditional financial market players, such as banks, are not 
adequately equipped to finance entrepreneurial activities. In the words of Casson et al. (2006) 
bank accountability is at odds with the entrepreneurial returns. 
Like venture capital, ‘entrepreneurship education’ is a chameleonic topic which can either be 
based on a microeconomic or on a macroeconomic perspective. Following a microeconomic 
perspective,  studies  focus  on  the  incentives  of  Universities  to  foster  and promote  college 
entrepreneurship. On a macroeconomic level, the approach is centred on perceiving education 
and  Universities  as  crucial  instruments  to  stimulate  the  emergence  of  new  industries  and 
promote  technological  diffusion.  The  literature  on  university  entrepreneurship  is  rapidly 
increasingly, in both United States and Europe (Rothaermel et al., 2007). An entrepreneurial 
university is “an institution focused on non-traditional students (predominantly adult, part – 
time)  that  emphasizes  the  delivery  of  instructional  services  (as  opposed  to  research  or 
community outreach activities) in alternative formats (time, place, or technology) at multiple 
locations (including across state lines and national borders). The leadership style within this 
type of institution would emphasize aggressive yet planned growth and expansion, openness 
to a wide range of partnerships and collaborative agreements, and the leasing of key resources 
(including faculty and facilities) to minimize administrative overhead and maximize future 
flexibility. The essence of entrepreneurship, then, seems to be a willingness to move out of   9 
traditional delivery structures – campuses and classrooms – and to seek new audiences and 
serve new constituencies through collaborations” (Neal, 1998). 
As argued by Etzkowitz et al. (2000), universities around the world are increasingly shifting 
from their traditional primary role as educational providers and scientific knowledge creators 
to a more complex ‘‘entrepreneurial’’ university model that incorporates the additional role of 
the commercialization of knowledge and active contribution to the development of private 
enterprises  in  the  local  and  regional  economy.  Rothaermel  et  al.  (2007)  shared  the  same 
opinion. For them, the reasons why this is happening in the United States include the rise in 
venture capital, the passage of the Bayh-Dole Act (providing incentives for universities to 
patent scientific discoveries), the rise of the number of scientists and engineers  and their 
mobility,  and  important  breakthroughs  in  computing,  biotechnology  and  nanotechnology 
(Rothaermel  et  al.,  2007).  European  technology  policies  are  largely  directed  towards 
subsidizing research cooperation between business and universities, with only Germany and 
Cambridge University having adopted the Bayh-Dole Act (Brouwer, 2005). 
A set of research topics based upon a macroeconomic perspective included innovation, policy, 
regional  development  and  growth.  In  general,  this  literature  refers  to  the  need  to  foster 
entrepreneurship and to continuously promote the dynamics of structural change, enhance the 
economies’  innovative  performance  and  job  creation  capability  (e.g.,  Strom,  2007).  The 
literature seeks to analyze the role of entrepreneurship but also to discuss policy instruments 
and interventions to foster it. Economic development policies over the last two decades have 
noticeably shifted away from trying to attract large manufacturing firms, toward encouraging 
internal entrepreneurship (Kreft and Sobel, 2005). The relevant policy question becomes how 
to  best  promote  entrepreneurship  (Campbell  and  Rogers,  2007).  We  have  to  be  careful 
because  entrepreneurship  can  be  directed  in  productive,  unproductive  and  destructive 
directions because of different rules (Baumol, 1993). There are two distinct channels through 
which government policy impacts the rate of entrepreneurship. The first is through its impact 
on  the  quantity  and  quality  of  inputs  going  into  the  entrepreneurial  process  (education, 
venture capital, etc.). Targeted tax relief and/or direct government subsidies or regulations 
generally have their primary impact through this first channel. The second is through the 
impact of policy on the institutional structure that determines the ‘rules of the game’ under 
which  the  entrepreneurial  process  unfolds  (Sobel  et  al.,  2007).  State  governments  should 
focus on creating an environment that safeguards property rights and allows entrepreneurs to 
prosper  (Campbell  and  Rogers,  2007).  Examples  of  this  would  be  policies  altering  the   10 
security of private property rights, the general constraints on government action, the legal 
system, and the reliance on unregulated market price signals and freedom of exchange (Sobel 
et al., 2007).  
Pursuing public policies consistent with an increasing economic freedom will have a direct 
and powerful impact on new business formation (Campbell and Rogers, 2007). Innovation is 
also  a  central  question  in  entrepreneurship  literature.  For  Schumpeter,  the  entrepreneur  is 
considered an agent of change, increasing the innovative dynamics. Entrepreneurship level 
has a positive impact on the creation of new knowledge (Young and Ho, 2006). Thus, under 
this  theme,  literature  has  analyzed  the  contribution  of  entrepreneurship  to  innovation, 
associating entrepreneurship fostering to policy instrument for innovation promotion.  
Macroeconomic  entrepreneurship  literature  also  studies  the  role  of  entrepreneurship  in 
stimulating economic growth both on global, national and regional levels. The most widely 
accepted theory of economic growth was the neoclassical model, introduced by Solow (1956). 
In this theory, the sources of economic growth were physical capital and labour. However, the 
endogenous growth theory, triggered by Romer (1986), introduced a new factor - knowledge - 
into  growth  models.  This  constituted  the  opportunity  to  reintroduce  the  role  of  the 
entrepreneur.  The  literature  in  entrepreneurship  claims  that  a  substantial  portion  of  the 
variation in economic growth rates can be explained by differing rates of entrepreneurship 
(Sobel  et  al.,  2007).  Reynolds  et  al.  (1999)  and  Zacharakis  et  al.  (2000)  concluded  that 
differing  rates  of  entrepreneurship  account  for  between  one-third  and  one-half  of  the 
difference  in  national  economic  growth  rates.  Even  government  economic  development 
agencies have begun to recognize that a dynamic, entrepreneurial environment is essential for 
economic growth (Sobel et al., 2007). Nevertheless, despite the fact that entrepreneurship is 
generally  viewed  as  an  important  explanation  for  economic  growth  and  technological 
advancement,  most  economic  literature  has  downplayed  its  role  (Young  and  Ho,  2006). 
Finally, entrepreneurship literature has also embraced a regional focus where entrepreneurship 
is part of cluster analysis, regional systems of innovations and as an important policy tool for 
regional growth (Campbell and Rogers, 2007). 
The  Table  2  provides  a  synthesis  of  the  themes  we  have  identified  in  entrepreneurship 
literature.
2 In order to add some coherence and order, we present them according to their 
macroeconomic  or  microeconomic  level  of  analysis.  The  microeconomic  level  includes 
                                                 
2 In Appendix 2, we identify for each publication the respective thematic incidence that was the basis for the 
theme identification process.   11 
themes where literature is more focused on the incentives of the individual to endeavor on 
entrepreneurial activities and environment determinants of such individual propensity. On a 
middle  ground,  we  have  venture  capital  and  entrepreneurship  education.  Literature  can 
convey  both  approaches,  whether  on  a  more  policy  or  value-oriented  approach  (macro 
perspective)  or  on  a  more  individual  focused  approach  regarding  determinants  of 
entrepreneurial  intents  (micro  perspective).  The  macroeconomic  level  entrepreneurship 
literature focuses on the value of entrepreneurship in terms of enhancing growth potential, 
innovation accelerating structural changes, hence conveying a more macro level perspective. 
In the following paragraphs we provide a briefly detailed overview of the issues covered on 
each of the themes identified in Table 2.  
Table 2: Entrepreneurship themes identified on the literature and grouped according to the level of 
analysis  
 
Theme  Sub-theme 
Entrepreneurship theory building  History of the concept 
Entrepreneurial 
psychological issues 
Social skills, locus of control, life satisfaction 
Demographic traits  Minority, race, sex, ethnicity   
Entrepreneurial context 



























Start-ups, management, size-firm, corporate governance, 
multinational, market, SME, marketing, monopolistic 















Teaching, higher education, universities, research 
institutions 
Policy  Capitalism, welfare state 
Innovation  Diffusion process 
























Regional  Networks, clusters, spatial 
Our goal in this paper is to build a literature review on entrepreneurship literature and present 
the state-of-the-art in terms of education issues related to entrepreneurship, namely in higher 
education  institutions.  However,  it  is  also  important  for  us  to  evaluate  which  themes  are 
predominant in the literature, assess the extent of their exploration and capture the emergence 
of some themes as main research topics. We presume that education entrepreneurship is a 
recent topic but an increasingly popular one. Hence, in the following section we perform a 
bibliometric analysis on entrepreneurship literature to assess our presumption.     12 
3.  A  bibliometric  analysis  on  entrepreneurship  literature:  uncovering  gaps  and 
emergent fields of research 
Our  analysis  allowed  to  identify  the  dominant  research  topics  in  literature,  per  type  of 
publication,  and,  more  importantly,  to provide  insights  on possible  literature  gaps  or  less 
explored subjects and new emergent fields of research.  From a cross section perspective, 
Table 3 synthesizes our results on the relative amount of research done on each topic per type 
of publication.  
We  highlighted  the  dominant  topics  in  each  type  of  publication  and  it  is  immediately 
observable that corporate entrepreneurship, mostly focusing management issues, has been the 
area of most publications among entrepreneurship literature. 
Table 3: Distribution of addressed themes per type of publication 
 
Following  corporate  entrepreneurship,  the  macroeconomic  themes  dominate  the  literature. 
Policy and regional development are popular subjects across publications with the exception 
of handbooks. For the latter, venture capital issues and entrepreneurship education are the 2
nd 
and 3
rd most popular subjects. 
We may extend our analysis by introducing time. If we analyze the distribution of research 
per topic across 5-year periods and per type of publication, we observe the emergence of 
themes and perceive that, though in overall terms corporate entrepreneurship is dominant, 
Theme  Handbooks  Topic 
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Total of Publications  13    84    97    12     13 
nowadays, other themes seem to be concentrating more attention on entrepreneurship related 
literature. In fact, macroeconomic themes have become dominant. We can interpret this trend 
as  a  natural  evolution.  Entrepreneurship  literature  started  with  Cantillon  (1759)  and 
Schumpeter (1934) with the conceptualization of entrepreneurship’s role. Then, in the1980s, 
literature started focusing on the microeconomic incentives to entrepreneurship, approaching 
more  management  focused  issues  or,  to  a  less  extent,  trying  to  identify  psychological  or 
demographic  traits  that  shaped  entrepreneurship  propensity  and  potential.  It  is  our 
interpretation that the recent arise of the macroeconomic themes and education is related to a 
change  of  perception  regarding  entrepreneurship.  If  previously  entrepreneurship  was 
associated  with  economic  empires  and  corporate  management  issues,  nowadays 
entrepreneurship is increasingly understood as a policy instrument or a pillar for innovation 
and economic growth (Strom, 2007), thus becoming increasingly central to macroeconomic 
policy.  These  trends  and  the  emergence  of  some  research  subjects  like  education  can  be 
captured by the following figures analyzing the distribution of articles per theme and time for 
each type of publication that we analyzed. 
 
Figure 2: Handbooks’ relative amount of research per theme and time period  
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Figure 2 allows us to derive some important insights. Firstly, corporate entrepreneurship is 
confirmed as a major topic of research but its relative weight is decreasing. Secondly, a major 
topic of research regarding education and entrepreneurship has recently emerged as a strong 
field  in  the  literature.  Overall,  the  macroeconomic  set  of  themes  is  increasingly  relevant. 
However, in handbooks, the predominance of the microeconomic focus is still present even 
though it has decreased.  
Figure 3 synthesizes the results, reproducing the above-mentioned analysis for books. . 
 
Figure 3: Books’ relative amount of research per theme and time period 
 
From  the  figure  above,  the  importance  of  corporate  entrepreneurship  as  a  major  topic  of 
research across time is again perceivable, as well as venture capital’s literature. However, like 
for handbooks, in more recent years, subjects such as innovation, regional, and education are 
receiving increasingly more attention. In particular, innovation associated to entrepreneurship 
has become an important topic of research since the 1990s and even predominant in the most 
recent period considered. Only in recent years entrepreneurship education has arisen in books 
covering entrepreneurship literature as a new emergent field of study.    15 
It is also important to capture the evolution of these themes on academic journals. We should 
recall here that our analysis illustrates the type of subjects published by each of the 12 top 
and/or new academic journals on entrepreneurship in accordance to the descriptions of aim in 
their  respective  websites.  The  dispersion  of  themes  on  entrepreneurship  literature  on  the 
sample of 12 academic journals considered follows a similar time pattern to handbooks and 
books. Corporate management is the  overall predominant subject. However, for the more 
recent  periods,  the  macroeconomic  themes  have  become  increasingly  important  with 
innovation becoming the most addressed topic of research. Themes that focus more on the 
individual  characteristics  of  the  entrepreneurs  or  in  its  conceptualization  (e.g. 
entrepreneurship theory, psychology, demographic traits) observe a decreasing tendency. On 
the other hand, policy and regional are becoming increasingly the focus of entrepreneurship 
literature alongside with innovation. In some part associated to the need to increase the return 
on R&D and enhance innovative performance and growth, entrepreneurship education has 
emerged  as  a  new  topic  of  research,  particularly  addressing  entrepreneurship  in  higher 
education, which will be our focus in Section 4.  
 
Figure 4: Academic Journals’ relative amount of research per theme and time period 
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Overall, the three analyses – handbooks, books and journals – convey the same perspective 
that  literature  on  entrepreneurship  is  increasingly  focusing  on  the  macroeconomic  issues 
regarding innovation, regional or policy or on emergent areas such as education that despite 
bearing  a  micro/macro  analysis,  is  associated  with  the  popularity  of  entrepreneurship  in 
fostering  innovation  and  structural  change  in  regions.  Entrepreneurship  literature  on  the 
individual  (e.g.  psychology,  demographic  traits)  is  becoming  less  relevant  as  well  as  the 
management perspective covered by corporate entrepreneurship and venture capital topics. 
Indeed,  entrepreneurship  literature  is  reducing  its  microeconomic  focus  towards  the 
macroeconomic one, more focused on policy issues associated to themes such as innovation, 
policy,  regional,  and,  more  recently,  education,  namely,  the  subject  of  entrepreneurial 
universities.  
In the next section, we establish the state-of-the-art in terms of entrepreneurship education, in 
particular, in terms of entrepreneurship in higher education, thus uncovering possible gaps to 
which we may contribute to fulfil in future research. 
4. Entrepreneurship in higher education – universities’ and students’ perspectives 
As we argue is Section 2 and as bibliometrically demonstrated in Section 3, the literature on 
university  entrepreneurship  is  rapidly  increasingly,  both  in  the  United  States  and  Europe 
(Rothaermel et al., 2007).  
The rise of entrepreneurship education as a new topic of research is related to the recognition 
by  universities  of  the  need  to become  entrepreneurial  organizations  in  order  to  fulfil  and 
sustain their role and purpose in society (Grigg, 1994). But even under this research topic, 
several  dimensions  can  be  analyzed.  Rothaermel  et  al.  (2007)  divide  the  literature  on 
entrepreneurship education into four sub-themes, namely, entrepreneurial research university, 
productivity  of  technology  transfer  offices,  new  firm  creation,  and  environmental  context 
including networks of innovation.  
As far as the entrepreneurial research university sub-theme is concerned, the increased interest 
is  related  to  the  passing  of  the  Bayh-Dole  Act  (1980)  in  the  U.S.,  which  stimulated  the 
commercialization of academic research (Brouwer, 2005). But the Bayh-Dole was only one of 
several  important  factors  (e.g.,  federal  financial  support,  shifted  portfolio  of  university 
research) behind the rise of university patenting and licensing activity (Mowery et al., 2001). 
The  competition  for  research  funds  has  led  US  universities  to  a  more  active 
commercialization of faculty inventions (Goldfarb and Henrekson, 2003). According to Bain   17 
(2005)  there  are  four  types  of  commercialization  options  for  academics:  licensing  their 
intellectual property,  owning  shares  in  a  spin-out, personal  consulting  and  writing books. 
Examples like the Israeli University have demonstrated that research institutes do not need to 
have prior  experience  in  management  in  order  to  develop  science based  industry  (Freier, 
1986). Commercialization aids technology transfer and diffusion but each university chooses 
different types of commercialization. The academies of Swedish and Irish universities have a 
higher degree of interest in softer activities such as consultancy and contract research, but not  
in new firm creation via technology spin-offs (Klofsten and Jones-Evans, 2000). One of the 
reasons that could explain the lack of entrepreneurial activity of the University of Sweden is 
the low rate of return to human capital investment (Henrekson and Rosenberg, 2001). 
For Grigg (1994), universities need to be entrepreneurial organizations if they are to sustain 
their role in society, which is to foster creativity to make changes in scientific, technological 
and economic dimensions. We also found studies analysing differences in commercialization 
of knowledge among universities and inside a university by gender (Stephan and el-Ganainy, 
2007; Rosa e Dawson, 2006).  
Despite these differences in the commercialization process among universities, Audretsch and 
Lehmann (2005) observed that these are not correlated with the type of university, technical 
or  non  technical.  In  fact,  these  authors  found  that  technical  universities  are  not  more 
successful  in  the  spillover  and  commercialization  of  knowledge  than  more  traditional 
Universities. 
The way to promote the change in paradigm from a research university into an entrepreneurial 
university has also been addressed by the literature. Such an example is the study of Jacob et 
al. (2003). According to the authors, creating an entrepreneurial university requires changes in 
infrastructures and culture (Jacob et al, 2003). Mok (2005) shows this in his study of the 
University  of  Hong  Kong  where  the  promotion  of  entrepreneurialism  was  achieved  by 
extending  its  network  system  and  involving  non-governmental  actors  in  entrepreneurial 
activities (Mok, 2005). According to Mok (2005), the reductions of government financing in 
higher education coupled with revitalization and marketization processes in universities was 
on  the  basis  of  more  propensity  to  an  entrepreneurial  approach  by  universities.  Hence, 
industry financing became an alternative which forced Universities to pursue more applied 
research and  answers to the market’s needs (Gulbrandsen and Smeby  (2005).  Lee  (1996) 
reinforces these arguments when he concludes that the perception of declining federal R&D   18 
in  the  United  States  forced  universities  to  look  for  new  types  of  support  like  university-
industry cooperation, (Lee, 1996). 
Entrepreneurship in higher education studies also addresses the role of technology transfer 
offices. Technology transfer offices (TTOs) work as a bridge between the university and the 
industries.  Their  function  is  to  obtain  royalties  and  licensing  fees,  particularly  when  the 
technology is not at an initial phase. If technology is at an early stage, royalties are lower and 
sponsored research is preferred (Thursby et al., 2001). The faster technology transfer offices 
commercialize patent-protected technologies, the greater their licensing royalties and the more 
new ventures they spin off (Markman et al., 2005). Their activities are very important for 
inventions in technological areas where existing links between academia and industry are 
weak (Colyvas et al., 2002). In a case-study of four universities in Sweden, Gulbrandsen and 
Smeby (2005) it was concluded that these links can lead to more applied research, enhance 
the collaboration with external researchers, both in academia and in industry, and result in 
more scientific publications. 
The  performance  measures  of  the  university-industry  links  intermediated  by  technology 
transfer offices often include the number of licensing agreements  and licensing revenues, 
number of invention disclosures and the amount sponsored research agreements (Rothaermel 
et al., 2007). However, this performance also depends on institutional factors like the reward 
systems  for  faculty  involvement  in  university-industry  transfer  offices,  compensation  and 
staffing practices in the TTOs and efforts to reduce informational and cultural barriers (Siegel 
et  al.,  2003).  The  legal  system  of  European  universities,  particularly  in  Germany,  Italy, 
Sweden and United Kingdom makes the efficiency of technology transfer offices less efficient 
than  their  US  counterparts  (Rothaermel  et  al.,  2007).  In  a  survey  of  291  biotechnology 
scientists  in  Israel,  Oliver  (1994)  concludes  that  few  scientists  in  Israel  had  industrial 
collaborations. According to Goldfarb and Henrekson (2003) in the US, by comparison to 
Swedish universities, the competition among universities for research funds and  scientists, 
has  led  to  a  more  active  commercialization  of  faculty  inventions  trough  their  technology 
transfer offices. Promoting spin-offs as a way to commercialize technology and enhance the 
economy’s  innovative  performance  also  implies  the  study  the  propensity  for  students,  
particularly  college  students,  to  become  entrepreneurs.  One  of  the  examples  in 
entrepreneurship education literature is the study of Link et al. (2007). Aiming to assess the 
propensity  of  academics  to  engage  in  informal  technology  transfer,  like  transfer  of 
commercial technology, joint publications with industry scientists, and industrial consulting,   19 
they find that male, tenured, and research-grant active faculty members are more likely to 
engage in all three forms of informal technology transfer. Women, on the other hand, are less 
likely to disclose information, less likely to patent and present a lower propensity to engage in 
entrepreneurial activity (Stephan and el-Ganainy, 2007).  
Despite  the  growing  interest  in  fostering  university  entrepreneurship,  few  studies  address 
differences in the intents to entrepreneurship by college students (Teixeira, 2008; Teixeira and 
Forte,  2008).  There  are,  however,  some  noticeable  exceptions.  Franke  and  Lüthje  (2004) 
surveyed college business school students from Austria, US and Germany. Based on a sample 
of 1313 students, the authors concluded that propensity differed across countries with 50% of 
US students showing interest in becoming entrepreneurs, whereas in Germany only a quarter 
revealed an entrepreneurial intent. In line of Franke and Luthje (2004), Guron and Atsan 
(2006), and Henderson and Robertson (1999) have conducted empirical surveys on business 
students from Turkey and the UK. Results show a relatively low entrepreneurial intent with 
only 18% of the surveyed Turkish students and 23% of the British students revealing that they 
would like to become entrepreneurs. Teixeira (2008) presents a brief survey on this literature 
strand  which  highlights  that  although  there  has  been  some  research  on  the  potential  of 
University students to become entrepreneurs, these are mainly focused on business and, to a 
lesser extent, engineering students. However, there are many other scientific domains where a 
student starting his own business is as viable and desirable. Attempting to fulfill this gap, 
Teixeira and Forte (2008) conducted an extensive survey on college students of 60 majors in 
Portugal. Their results reveal a reasonable 25% entrepreneurial intent among students.  
The support of University entrepreneurship can be also derived from the promotion of spin-
offs. According to Fontes (2005), spin-off companies are an alternative to other technology 
transfer mechanisms and technology transfer organizations. The role of technology transfer 
offices in these companies is to support their development and take equity stakes in them 
(Leitch and Harrison, 2005) and educate them (Lerner, 2005). According to Carayannis et al. 
(1998), the formation of these spin-off companies in the US and Japan is due either with the 
left of the founder or technology transfer from mother firm. Chiesa and Piccaluga (2000), 
based on a survey of 48 Italian spin-off companies, identify the obstacles faced by university 
entrepreneurship promoters, namely, the stability and lifelong employment at universities, the 
difficulty to obtain funding and the entrepreneur’s limited management skill. Spin-off policies 
can reduce these obstacles and enhance the growth potential of the ventures (Degroof and 
Roberts, 2004). Particularly, spin-off policies involving strict selectivity combined with high   20 
support are more suited to environments with weak entrepreneurial infrastructure and culture.  
However, they require a significant amount of resources (Degroof and Roberts, 2004). Di 
Gregorio  and  Share  (2003)  point  out  other  policy  factors  that  could  positively  affect  the 
creation of start-ups, such as making equity investments in lieu of patent and licensing costs 
and a low inventor share of royalties. So, the success of spin-off companies is affected by 
university policies. Also the previous success in technology transfer, faculty quality, science 
and engineering orientated to life science, chemistry, and computer science majors, as well as 
a strong commercial resource base, are all positively related to university spin-off activity 
(O’Shea et al., 2005). In line with this reasoning, Powers and McDougall (2005) concluded in 
their  study  that  the  faculty  quality,  the  level  of  industry  R&D  funding,  the  age  of  the 
technology  transfer  office  and  the  level  of  venture  capital  investment  are  all  important 
determinants of the spin-off output of Universities.  
Some other aspects can determine the propensity of Universities to foster entrepreneurship 
like the intention to set up relations with external agents and their frequency of interaction 
with external agents (Grandi and Gfrimaldi, 2003), collaborations with parental and outside 
organizations (Gubeli and Doloreux, 2005). Steffensen et al. (2000) state that the mechanisms 
that  facilitate  the  spin-off  process  are  the  following:  research  center  and  its  directors 
facilitating the flow of information and other resources across the university’s boundaries and 
well planned (rather than spontaneous) spin-offs. The main inhibitors for spin-off process are 
the conflicts on intellectual property rights (Steffense et al., 2000). 
Scholars  addressing  entrepreneurship  education  have  also  identified  environmental  factors 
that directly influence university entrepreneurship like science parks. The firms in science-
parks have more relations with universities, they are more innovative and have a higher focus 
on marketing but they were not more profitable than those outside the science-park (Loftsen 
and Lindeloft, 2002). When a university has a relationship with science parks, there is an 
increase in publications, patenting, extramural funding, ability to hire preeminent scholars and 
placement  of  doctoral  students  (Link  and  Scott,  2003).  Science  parks  can  facilitate  the 
university-firm  links  through  the  establishment  of  informal  and  human  resource  links 
(Vedovello, 1997). University spin-off firms in science-parks use academic facilities for R&D 
networks  with  the  university  more  than  corporate  spin-offs  (Loftsen  and  Lindelof,  2005)  
besides having a higher research productivity (Siegel et al., 2003).  
Even though the literature on university entrepreneurship is rapidly increasing, both in the 
United  States  and  European  countries,  literature  has paid  a  minor  amount  of  attention  to   21 
entrepreneurial intents of students. Moreover, to the best of our knowledge, no study in this 
latter line of research crossed students’ entrepreneurial intents with university organization 
models and entrepreneurial context. Such an issue seems to be a poorly explored subject on a 
still quite virgin territory of university entrepreneurship, and, therefore, it is a challenging and 
promising avenue for further research.  
5. Conclusions  
Entrepreneurship has been gaining increasing attention observable by the notable dynamics of 
publications  on  the  subject.  Based  on  the  in-depth  analysis  of  different  publications  - 
handbooks, books and scientific journals - we were able to identify several common themes: 
entrepreneurship  theory  building;  psychology;  demographic  traits,  context;  corporate 
entrepreneurship; venture and angel capital financing; education; policy; innovation; growth 
and finally regional development. 
The  above-mentioned  analyses  allowed  us  to  perceive  that  the  focus  of  entrepreneurship 
literature on the individual is becoming less relevant as well as the management perspective 
covered by corporate entrepreneurship and venture capital topics. Instead, entrepreneurship 
literature is reducing its microeconomic focus towards a macroeconomic one, more focused 
on  policy  issues  associated  to  themes  like  innovation,  policy,  regional  development  and 
nowadays  education,  in  particular,  addressing  the  role  of  universities  in  fostering 
entrepreneurship. In fact, entrepreneurship education has become a new topic of research as 
the  maximization  of  innovative  potential  per  euro/dollar  spent  on  R&D  has  become  an 
imperative.  Furthermore,  Universities  have  realized  that  they  need  to  be  entrepreneurial 
organizations if they want to fulfil their role and purpose in society and simultaneously be 
competitive in attracting research funds.  
We  observed  that  in  general,  entrepreneurship  education  studies  are  centred  on  US 
Universities, and, to a lesser extent, on some European cases. The assessment of the intents of 
university students towards entrepreneurship is a central aspect but has captured the attention 
of still a relatively scarce number of authors (e.g., Franke and Luthje, 2004; Guron and Atsan, 
2006; Teixeira, 2008; Teixeira and Forte, 2009) and among these, analyses are tremendously 
focused on business or engineering students. This fact presents itself as a literature gap where 
the  extension  to  a  comparative  international  analysis  of  Teixeira  and  Forte’s  (2009) 
comprehensive  study  for  Portugal,  which  included  60  majors,  potentially  constitutes  one 
promising  path  for  future  research.  Moreover,  the  exploration  of  different  patterns  of   22 
entrepreneurship intents across distinct universities, rooted in different cultures, or situated in 
different economic contexts, subject to different policies, might be an important contribution 
to entrepreneurial studies. 
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￿￿￿ ￿￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿ ￿￿￿￿1 ￿ ￿ ￿ ￿! " " #￿
￿￿￿￿! ￿￿
￿￿ ￿ ￿ ￿ ￿￿ ￿$ ￿ ￿ ￿*￿ ￿￿￿￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿￿ ￿￿￿ ￿% ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿% ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿% ￿￿ ￿ ￿ ￿ ￿￿
￿* ￿￿￿ ￿￿ ￿￿ ￿ ￿￿￿ ￿ ￿7 ￿￿￿￿￿￿ ￿￿8 ￿￿ ￿￿￿4 ￿￿￿ ￿ ￿ ￿￿￿’ ￿￿￿ ￿￿￿￿￿￿ ￿￿ ￿￿￿￿￿￿￿￿1 ￿ ￿ ￿ ￿! " " #￿
￿￿￿￿! ￿￿
6 ￿ ( ￿ ￿ ￿￿ $ ￿￿ ￿ ￿￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿￿ ; ￿￿￿ ￿ ￿￿ ￿￿￿! ￿￿￿ ￿￿￿0 ￿ . ￿￿￿ ￿￿￿ ￿ 9 ￿! ￿￿￿￿￿￿￿￿ ￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿ ￿￿ ￿￿￿
￿ 4 ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿! " " #￿
￿￿￿￿! ! ￿
￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿*￿￿ ￿ ￿0￿￿ ￿ ￿ ￿ ￿ ￿% ￿￿ ￿ ￿ ￿￿￿( ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿￿￿ ￿￿ ￿￿￿￿￿￿￿ ￿ ￿￿ ￿ ￿￿￿￿ ￿
￿ ￿ ￿. ￿￿￿￿￿ ￿￿￿￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿￿￿￿￿ ￿￿ ￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿￿￿ ￿. ￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿! " " #￿
￿￿￿￿! , ￿
0￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿￿ ￿ ￿ - ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ 9 ￿￿￿￿8 ￿6 ￿ ￿3 ￿￿ ￿￿￿￿ ￿￿￿ ￿$ ￿￿￿￿￿￿8 ￿￿ ￿￿￿4 ￿￿ ￿" ￿￿￿
’ ￿ ￿ ￿￿￿ ￿￿￿￿ ￿: ￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿. ￿￿￿￿￿￿ ￿$ ￿￿￿￿￿￿￿￿ ￿ ￿0 ￿ ￿ ￿. ￿￿ ￿￿￿ ￿￿￿￿ ￿ ￿ ￿ ￿ ￿! " " #￿
￿￿￿￿! " ￿
￿￿ ￿ ( ￿￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿0￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿￿￿0 ￿ ￿￿￿￿￿￿￿ ￿￿* ￿￿ ￿ ￿￿￿ ￿￿￿ 9 ￿$ ￿￿￿￿￿￿ ￿￿￿￿
0 ￿ ￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿ ￿! ￿￿￿￿ ￿￿￿￿ #￿￿￿￿￿ ￿ ￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿! " " #￿
￿￿￿￿, #￿
￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿1 ￿￿ < ￿￿ ￿ + ￿ ￿ ￿ ￿ ￿ ￿￿￿1 ￿￿ ￿￿￿￿￿ ￿￿ ￿ ￿￿￿￿ ￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿￿ ￿￿￿ ￿￿￿￿￿ ￿ ￿￿ ￿￿ ￿￿￿
￿￿ ￿￿￿* ; 1 ￿￿￿￿ ￿￿ ￿￿￿￿ ￿￿￿ ￿ ￿￿￿￿ ￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿ ( ; ￿! " " #￿
￿￿￿￿, 3 ￿
1 ￿￿ < ￿￿ ￿ + ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿$ ￿￿￿￿￿￿￿ ￿ ￿￿ ￿￿￿￿￿ ￿ ￿￿ ￿￿ ￿￿￿￿￿ ￿* ; 1 ￿￿￿ ￿￿ ￿￿ ￿ ￿ ￿￿￿ ￿￿
￿ ￿￿￿￿￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿ ￿￿ ￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ￿￿ ￿￿￿￿ ￿￿ ￿￿￿4 ￿￿ ￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿0 8 ’ ￿ ! ￿￿￿￿￿ ￿￿￿￿￿￿ ￿ ( ; ￿! " " #￿
￿￿￿￿, 4 ￿
1 ￿9 ￿￿& ￿￿ ￿ ￿ ￿ ￿ ￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿% ￿ ￿￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿0￿ ￿ ￿ ￿ ￿*￿   ￿ ￿ ￿ ￿￿￿￿! ￿￿￿￿: ￿￿￿ ￿￿ ￿" ￿￿￿! ￿￿￿￿
￿ ￿￿￿’ ￿ ￿￿￿￿ ￿￿ ￿￿￿ ￿￿￿￿￿ ￿ ( ; ￿! " " #￿
￿￿￿￿, 7 ￿
= ￿ ￿ ￿ ￿ ￿5 ￿￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿1 ￿￿￿￿￿￿ ￿￿ ￿￿ ￿ ￿￿￿￿￿ ￿ ￿￿ ￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿ ￿$ ￿
￿￿￿ ￿￿￿￿ ￿￿ ￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿ ￿￿￿ ￿￿ ￿￿￿￿￿ ￿. ￿￿￿￿￿￿￿￿￿￿ ￿. ￿￿￿￿￿￿ ￿ ￿￿￿￿ ￿ ￿ ￿￿￿￿9 ￿< = > = #
? @ @ A ￿￿￿￿￿ ￿ ( ; ￿! " " #￿
￿￿￿￿, 8 ￿
￿> ￿ ￿ ￿￿￿ ￿ ￿0￿ ￿￿￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿￿$ ￿+￿￿ ￿￿￿￿￿ ￿3 ￿￿￿￿ ￿￿￿￿￿ ￿￿0 ￿ ￿ ￿￿￿ ￿￿￿￿￿￿￿￿B ￿ ￿￿￿￿￿ ￿ ￿￿
’ 6 ￿ ￿￿￿ ￿￿￿￿ ￿￿￿9 ￿$ ￿ ￿ ￿￿￿ ￿ ￿￿ ￿￿￿￿ ￿￿! ￿￿ ￿ ￿￿￿￿￿￿￿ ￿￿￿ ￿￿B ￿ ￿￿￿￿￿ ￿ ￿￿’ 6 ￿ ￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿￿ ￿ ( ; ￿
! " " #￿
￿￿￿￿, ￿￿
￿￿ ￿ ￿ ￿ ￿ ￿ ￿& ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿￿￿ ￿0 ￿ ￿ ￿. ￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿ ￿￿￿ ￿￿￿ ￿
￿￿ ￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿. ￿￿￿￿￿￿ ￿￿￿￿ ￿ ￿ ￿￿￿￿￿￿￿ ￿ ( ; ￿! " " #￿
￿￿￿￿, ￿￿
= ￿ ￿ ￿ ￿ ￿5 ￿￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿￿! ￿￿￿￿ ￿￿￿￿￿￿. ￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿ ￿ ￿ ￿￿￿￿￿￿ ￿ ￿ ￿￿ ￿￿￿￿9 ￿< = > > #
? @ @ A ￿￿￿% ￿   ￿ ￿ ￿ ￿ 2￿! " " #￿
￿￿￿￿, ! ￿
1 ￿￿ ) ￿ ￿￿￿ ￿￿ ￿ ￿/ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿*￿ ￿￿ ￿ ￿￿￿￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿? ￿￿ ￿ ￿ ) ; ￿￿ ￿ ￿ ￿*￿ ￿ ￿￿ ￿ ￿% ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿￿3 ￿￿ ￿￿ ￿￿￿
￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿ ￿￿5 ￿ ￿￿ ￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿ ￿￿ ￿￿￿ ￿￿ ￿￿￿￿
￿￿￿￿ ￿￿￿￿% ￿   ￿ ￿ ￿ ￿ 2￿! " " #￿
￿￿￿￿, , ￿
￿   ￿ ￿ ￿￿ ￿￿ ￿ ￿ ￿% ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿’ 6 ￿￿￿￿￿ ￿￿ ￿ ￿3 ￿. ￿￿￿ ￿￿￿ ￿ ￿￿ ￿￿￿ ￿ ￿￿ ￿ ￿ ￿￿￿! ￿￿￿ ￿ ￿￿ ￿￿￿ ￿￿￿ ￿
$ ￿￿￿￿￿￿￿￿￿￿% ￿   ￿ ￿ ￿ ￿ 2￿! " " #￿￿￿￿￿, " ￿ 1 ￿9 ￿￿￿ ￿￿ ￿ ￿ ￿ ￿ :￿ ￿ :￿ ￿ ￿ ￿ ￿ ￿￿￿( ￿ ￿￿￿￿ ￿￿￿ ￿￿ ￿￿￿. ￿￿￿￿￿￿ ￿￿￿￿4 ￿￿ ￿￿￿ ￿￿￿￿￿￿￿￿ ￿￿￿￿1 ￿ ￿ ￿ ￿ ￿ 2￿! " " #￿
￿￿￿￿" #￿
￿ ￿ ￿ ￿0￿ ￿ ￿ ￿ ￿*￿   ￿ ￿ ￿ ￿￿￿￿0 ￿ ￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿￿ ￿C ￿￿ ￿￿￿+￿￿4 ￿￿ ￿* ￿￿ ￿￿￿￿￿￿￿ ￿ ￿+￿￿ ￿￿ ￿￿￿￿￿￿￿￿￿￿￿
￿ ￿ ￿ ￿￿￿￿ ￿￿￿￿￿￿! ￿￿￿ ￿ ￿￿ ￿ ￿/ ￿￿ ￿￿ ￿￿￿￿1 ￿ ￿ ￿ ￿ ￿ 2￿! " " #￿
￿￿￿￿" 3 ￿
￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿￿0￿ ￿ ￿ ￿￿ ￿￿ ￿ ￿ ￿￿> ￿ ￿ ￿￿*￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿￿’ ￿ . ￿￿￿￿ ￿￿￿ ￿ ￿, ￿￿￿￿ ￿0 ￿ ￿ ￿. ￿￿ ￿￿￿ ￿ ￿￿￿￿￿￿￿￿
D ￿ ￿￿￿ ￿￿￿ ￿￿￿￿1 ￿ ￿ ￿ ￿ ￿ 2￿! " " #￿
￿￿￿￿" 4 ￿
@ ￿ A ￿ ￿￿ ￿ ￿ ￿￿￿ ￿ ￿￿ ￿ ￿ ￿1 ￿￿ < ￿1 ￿￿ ) ￿ ￿￿￿, ￿￿￿￿￿0 0 ￿! ￿￿￿￿ ￿￿￿* ￿5 ￿ ￿￿￿￿￿￿ ￿ ￿9 ￿7 ￿￿￿￿E ￿/ ￿￿ ￿￿￿￿ ￿￿ ￿￿￿ ￿9 ￿
￿￿ ￿ ￿￿ ￿￿￿, ￿ ￿￿￿ ￿￿￿￿! ￿￿￿￿￿￿￿1 ￿ ￿ ￿ ￿ ￿ 2￿! " " #￿
￿￿￿￿" 7 ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿% ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿% ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ’ ￿ ￿ ￿ ￿% ￿ ) ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿￿￿ ￿ > ￿ ￿ ￿ ￿0￿ ￿￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿ ￿ ￿ ￿￿￿
￿C ￿￿ ￿￿￿￿￿   ￿ ￿￿ ￿￿￿ ￿ ￿￿￿￿ ￿￿￿￿. ￿￿ ￿￿ ￿￿ ￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿ ￿￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿ ( ￿ ￿  ￿ ￿ ￿! " " 3 ￿
￿￿￿￿" 8 ￿
￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿￿ ) ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿$ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿￿￿! ￿￿￿￿ ￿￿￿￿￿ ￿ ￿￿ ￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿ ￿ ￿
￿￿ ￿￿￿￿ ￿￿#￿￿￿￿￿￿ ￿￿ ￿￿￿￿￿￿￿ ￿ ( ￿ ￿  ￿ ￿ ￿! " " 3 ￿
￿￿￿￿" ￿￿
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$ ￿￿￿￿￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿￿￿￿! ￿￿￿￿￿￿￿ ￿ ( ￿ ￿  ￿ ￿ ￿! " " 3 ￿
￿￿￿￿" ! ￿
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￿ ￿ ) ￿ ￿ ￿ ￿ ￿ ￿￿0￿ ￿ ￿ ￿￿ ￿￿￿" ￿￿ ￿￿￿￿￿￿￿ ￿ ￿* ￿￿ ￿￿￿ ￿￿￿! ￿￿￿￿￿ ￿￿ ￿. ￿￿ ￿￿￿￿ ￿￿ ￿￿￿! ￿￿￿￿￿￿ ￿￿ ￿￿￿
￿￿￿￿ ￿ ￿ ￿ ￿￿￿￿1 ￿￿ ￿￿￿: ￿￿￿￿￿￿￿￿￿ ( ￿ ￿  ￿ ￿ ￿! " " 3 ￿
￿￿￿! #3 ￿
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! " " 3 ￿
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￿￿￿! #7 ￿
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￿￿￿! #8 ￿
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￿￿￿! #￿￿
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￿￿ ￿￿ ￿￿ ￿￿￿￿H ￿$ ￿5 ￿ ￿￿ ￿ ￿￿ ￿￿ ￿. ￿￿￿￿￿ ￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿  ￿ ￿ ￿! " " 3 ￿
￿￿￿! #! ￿
￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿ ￿￿ ￿￿ ￿￿￿￿I￿$ ￿ ￿￿￿￿￿ ￿￿￿￿￿
￿ ￿. ￿￿￿￿￿￿￿ ￿ ￿￿￿￿￿￿￿￿￿ ￿. ￿￿￿￿ ￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿￿￿ ￿￿￿￿ ￿￿ ￿ ￿￿￿￿ ￿* ; 1 ￿￿￿￿ ￿ ￿ ￿ ￿ ￿  ￿ ￿ ￿
! " " 3 ￿
￿￿￿! #, ￿
0￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿ - ￿ ￿ ￿￿￿ ￿ ￿ ￿ ￿ 9 ￿￿￿ ￿ ￿ ￿￿ ￿ ￿ - ￿ ￿ ￿￿￿ ￿ ￿ + ￿ ￿ ￿ ￿ ￿ ￿￿￿" ￿￿￿0 ￿￿￿￿￿ ￿￿￿ ￿7 1 0 9 ￿! ￿￿￿￿￿
, ￿￿￿ ￿￿￿+￿￿￿ ￿￿￿￿￿￿ ￿ ￿$ ￿5 ￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿ ￿ ￿3 ￿￿￿￿ ￿ ￿￿￿￿ ￿0 ￿ . ￿￿￿ ￿￿￿ ￿ ￿￿￿￿ ￿’ ￿￿￿ ￿￿￿￿￿3 ￿￿￿￿ ￿￿￿￿
￿ ￿ ￿ ￿ ￿ ￿  ￿ ￿ ￿! " " 3 ￿
￿￿￿! #" ￿ ￿ ￿￿ ￿￿ ￿￿0￿ ￿￿￿0 ￿ ￿ ￿￿ ￿￿￿ ￿￿ ￿ ￿￿ ￿￿￿￿￿￿￿4 ￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿￿ ￿￿ ￿￿￿￿ ￿ ￿￿￿ ￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿  ￿ ￿ ￿! " " 3 ￿
￿￿￿! 3 #￿
￿ ￿￿ ￿￿ ￿￿0￿ ￿￿￿$ ￿￿￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿ ￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿ ￿ ￿￿￿￿￿￿￿￿￿￿ ￿ ￿￿ ￿￿ ￿￿ ￿￿￿ ￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿
￿ ￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿￿ ￿ ￿ ￿ ￿ ￿  ￿ ￿ ￿! " " 3 ￿
￿￿￿! 3 3 ￿
￿￿￿ ￿ ￿ ￿ ￿ ￿￿*￿ ￿￿￿2￿￿4 ￿￿￿ ￿J￿$ ￿3 ￿￿￿ ￿ ￿￿￿￿￿￿$ ￿￿ ￿￿￿C , ￿ ￿ ￿0￿ ￿ . ￿ ￿￿$ ￿￿ ; ￿ ￿! ￿ ￿ ￿= ￿ ￿ ￿ ￿ ￿￿ ￿￿$ ￿
% = 0D ￿ = % = 0:￿￿ ￿ ￿ ￿ ￿ ￿ ￿ ￿*￿ ￿ ￿ ￿ ￿ ( ; ￿￿ ￿ ￿= ( ￿￿ ￿￿￿ ( ￿ ￿￿ ￿ ￿ ￿￿￿ ￿ ￿ ) ￿ ￿￿ ￿ ￿ E ￿￿￿ ￿ ) ￿ ￿ ￿ ￿! " " 3 ￿
￿￿￿! 3 4 ￿
/ ￿ ￿ ( ￿￿& ￿ ￿ ￿ ￿ ￿￿￿ ￿$ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿ ￿￿ ￿ ￿ ￿ ￿ ￿￿￿ ￿ ￿ ￿1 ￿9 ￿￿￿ ￿￿ ￿ ￿ ￿ ￿ :￿ ￿ :￿ ￿ ￿ ￿ ￿ ￿￿￿" ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿ ￿￿#￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿#￿￿￿ ￿￿￿ ￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿ ) ￿ ￿ ￿ ￿! " " 3 ￿
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￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
￿￿￿ ￿￿ ￿￿￿￿￿￿￿￿￿￿ ￿ ￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿